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B AR R AR, R i

(RS B TR BRI IE 2Bt , AR 610225)

WE. RHFMRI5 IR A (SBR) , BM i EBURLIS U8 (AGS) , KL THIK COD/N %K kKoK 7 pH 7.5 ~ 8.5, 1k
FER30°C, DO WeEZIH 0. 8 mg- L~ HY SR, il it 78 048 & i /K S U B I SRE i Bk APl AL T 20, S5 2RERW] it B 0
BRI BRI I TT7E 60 d RIS TE RS KL T 2. W4T T LB, B SANO; -N OB B A R
£ 80% L1, XF TN B KBRFRF-274 64. 54% , K WA F A Z A (NO,; -N/NH, -N) H AP35 3 1,16, 45 & DA A A4k
(ANAMMOX) S0 #E KR . [R5 e I B AR G4 1 8 202 i Ak T 2008 ) J5 3R W R R 45 A AR, 32 B 3 T
J&A : Candidate-division-TM7-norank ( ¥+ £ 68. 63% ) . Saprospiraceae-uncultured(8.26% ) . Thauera(4.63% ) . Denitratisoma
(3. 16% ) . Anaerolineaceae-uncultured(1. 63% ) #1 Anaerovorax(1.39% ). #h5FHifk AGS-SBR £ % 5 i A I HEAH ¢ 1 3= %
&M . Nitrosomonas . Thauera . Denitratisoma 1 Bacillus , 1% 25 TR A IR A . SRR B & E AL Z R I AE .
KA . FPCRAS ; BFANORISYE ; (K COD/N; #r=Ffl s il & e

RESHES. X172; X703. 1 XEFRIRES. A XEHS . 0250-3301(2016)12-4741-09 DOI: 10. 13227/j. hjkx. 201606189

Start-up of Partial Nitritation AGS-SBR and Analysis of Its Microbial

Community Composition

LU Hang, XIN Xin“, GUAN Lei, ZOU Chang-wu, YU Jing
(School of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The mature aerobic granular sludge ( AGS) was inoculated in an sequencing batch reactor (SBR) to treat the simulation
wastewater with low carbon nitrogen ratio ( COD/N). The start-up characteristics of partial nitritation ( PN) based on gradually
increasing influent ammonia concentration strategy were investigated. The reactor was operated at dissolved oxygen (DO) of 0.8
mg-L.™", pH 7.5-8.5 and 30°C. The PN was realized in the AGS-SBR within 60 days. From day 61 and onwards, the nitrite
accumulation efficiency of 80% was achieved throughout the experiment. Meanwhile, the total nitrogen average removal rate was
maintained at a relatively high level of 64. 54% , and the effluent NO, -N/NH," -N ratio reached 1. 16, which was a suitable mixture to
feed subsequent anammox. Finally, we also investigated the bacterial abundances in AGS-SBR in the PN period ( PN-AGS-SBR)
through [llumina 16S rRNA gene MiSeq sequencing. The dominant microbial communities at genus level were subjected to sequence
analysis. The results revealed that the relative abundance of Candidate-division-TMT-norank was 68. 63% , Saprospiraceae-uncultured
was 8.26% , Thauera was 4. 63% , Denitratisoma was 3. 16% , Anaerolineaceae-uncultured was 1. 63% and Anaerovorax was 1.39% ,
respectively. Nitrosomonas, Thauera, Denitratisoma and Bacillu were considered as the main organisms responsible for nitrogen
removal. Meanwhile, various denitrification pathways, such as autotrophic denitrification, the denitrification and anaerobic ammonia
oxidation of nitrogen, coexisted in PN -AGS-SBR system.

Key words: sequencing batch reactor ; aerobic granular sludge; low COD/N; partial nitritation; high-throughput sequencing
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JEH30°C ,pH A 8.3 0. 1 &M F , M #8315 17 100
d J& i P T 250, R 847 5 F g4k
R k%) 80% LA L. ZEFESES [ERERH SBR I
i, LA DO MR FE B SR B 4 DO Yk BE4EHFAE 0.5
~1mg-L™" 77 d J& , ARSI T 50 Ail Ak R
BCHIA 8l AR AE 70% FE 4.

RBISE, — 07 T £ R H Rl DO 52 4
AL T 205 shig A7, SR AIK DO PR i 4 4 il 22
KEHER DO ¥ B BB AT i, 9 B DO e B 1) I8 8
2=57. RIS J2 7 # HH ZK HP A9 NO, -N/NH, =N He ]
PRI 34 4 T 2 B R RE. iliF S & (FA)
W AR AT A S 45 A AL A SE B N R S — T
T, E A TR B4R is e 2 Bl is v is e,
R T R ARG RS R | IR Z AL
PP RAR A T TR R TS e T SRS R
WP TTRE R RE | 2R I B W R B 2 S 11 R 445
FARE A, v DA 8003 3R () s I LA 48U 0k
15 U HA MR 2 [ S5 4, R 30 2 B A AE I
fif B B U LT 4R R A B IR AR A 3 T 1)
SIAT B DXIEREE Y IV A A A R R AR B Ak
P, (A5 URLTS 6 28 48 W0 3 “HC 3% 5% LA A Ak 1 R
TR RAE AR TP SIS A AL

R, A B 92 2R F Pt 305 U8 52 R 4% ( SBR)) |, 4%
Foft e 2 SR 5 U8 ( AGS) | 3l 3 BB 4 v ALk
JEE SR S BB - i Ak ) BT Bl [ S S B )
A T RUE YR BESS M 2 B, LI % T2
S AR v ) 07 FH 2 A — 2 19 52 504K 4 A0 B e
FLAi

1 #BE57HE

1.1 SR E 5ist

KA DL I T s SBR R as (K 1).
FLE A8 20 em, K 10 em , HRUCEFR A 1.5 Ly JERD
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Fig. 1 Schematic diagram of SBR

1.2 SCHHPK

S K R N TR K, LA 0 . AT iR
=44 MR, (NH,),S0, A& E, KH,PO, N#:E,
NaHCO, $2HL0% B, pH 2924 7.8. [FIAS, A 1 mL
ke’ | Co’ FE TR TR R, FEROKA
B 1, KK FEEFEHR p (COD) 2 200 ~ 300
mg-L™" ,p(NH,; -N) & 70 ~ 300 mg-L™", p(TN) Ky
70 ~300 mg-L~", p(TP) 2 ~3.5 mg-L~".

F1 EREKSE mg-L!

Table 1 ~ Composition of the simulated wastewater/mg-L ™!

% e % g
T2 103.2 FeCl, 0.1
Friee =4 282.8 CuCl, -6H,0 0.1
(NH,),S0, 330.4 ~ 1200 || CoCl, 0.1
KH, PO, 13.17 H,BO, 0.1
NaHCO, 105 EDTA 0.1
CaCl, 40 ZnS0, -7TH,0 0.1

1.3 &fl5ie
PRI G IR A A TR S50 % 1 3R A 4 4R
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FHEZARAEDT 2 ). DO SR YSI DO200 %1%
fif S AN AE 3 pH SR TR PHSJ-4A &Y pH 310 5
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Fig. 2 Variations of NH, -N concentration and its removal rate during the start-up process
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Fig. 3 Variations of TN concentration and its removal rate during the start-up process
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2.1.2 HIJKNO; -N. NO, -N¥# J&Z 28 1k 2 NO, -N

A R RN 5 KNOS -N | NO, -Ni
JEEAL KNO, -NI R BRI 4 fros. 55 1 Br
Br(1~23 d), RAFHERRRTIEE 93.90% , H
JKNO, -N - #4& B AL Ry 11.54 mg-L~", i /K
NO; -N-F-34 3k BEHIA F] 54. 19 mg-L™", Ui A
TN 45 P B Bk S A B A 2L, B A Ak A1k
A7 (NOB) (9 4k 2 76 ) W 4 W  T- AOB. 55 11 i
Bt R K E AW 2 100 ~ 130 mg-L7", ik
NO, N B L TE, NO, N B8 | %, [
TIEATH) S 60d I, NO; -N ¥ J I 2 AR 3 3. 21
mg-L~" NO, -N¥k & # 32.46 mg-L™',NO, -NiJ &
BURIKEN T 79.52% . BB, i — R m itk
RHTE F] 160 ~ 200 mg-L~", NO, -N i 7K #e B A Wt
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AEFRTE90.06% Aty WKl 4 A LU 7ETT 3 1B
B B SR R B T A AR RS B
5560 d B, 5 WA AL I BT ik T2
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Fig. 4 Variations of NO; -N, NO, -N concentrations and their accumulation rates during the start-up process

RAWE N 63.40 mg-L~"', NO, -N/NH,; -N £ Hy
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